Abstract-
I. INTRODUCTION
Many process are used to bringing down total dissolved solids of 35000ppm to an acceptable level of 500ppm. More power required to run such plants can be obtained from renewable sources or non-renewable sources of energy Desalination plants driven by renewable energy sources are generally economically competitive compared to the classical processes powered by fossil energy. Therefore distillation with solar energy remains one of the most favorable processes.
For small-capacity water desalting for remote regions, where there is substantial solar radiation, lack of skilled personnel or erection and maintenance facilities. Combining the principle of humidification-dehumidification (HD) with solar desalination results in an increase in the overall efficiency of the desalination plant and therefore appears to be the best method of water desalination with solar energy. AlHallaj and Selman have concluded that a better understanding of this method of desalination is highly desirable. performance of a unit can be optimize by Simulation verification and design of varying the three major components (humidifier, condenser and collector area) of the unit is perhaps such first optimization till date that could be the critical step in the commercialization of solar desalination based on humidificationdehumidification principle.The main important attraction of the air humidification-dehumidification technique is its conceptual less complex with respect to other desalination processes. This can be described by bringing warm unsaturated air into contact with warm water under specified conditions in order to reach certain desired air humidity. This step, is then, followed by stripping out the water vapor in the humidified air by passing it through a dehumidifier . The vapor carrying capability of air increases with temperature; 1 kg of dry air can carry 0.5 kg of water vapor and about 2803 kJ when its temperature increases from 30 to 80°C. The HD process should essentially include a heating device for both air and water and a humidifying apparatus in order to bring them into contact. The dehumidification technique could be either a direct spray of fresh water on humidified air or condensation of the water content in the humidified air by a heat exchanger.
II.
HISTORICAL BACKGROUND OF HD TECHNIQUE The literature review in this work was based mostly on works of Al-Hallaj and Selman, which represent, to our knowledge, the most comprehensive state-of-the-art project-study helpful for further development of HD techniques. The solar HD technique has attracted many researchers since early periods. In 1967,Garg reported a study with the aim of developing the HD technique for water desalination in arid zones of India. A 3.4-L/d capacity experimental unit was fabricated having a packed tower with packing height of 30 cm with Raschig rings as packing material. The humidification unit was coupled with a surface condenser (dehumidifier). In 1972, Mehta improved this technique by using an air-recycling system driving the air from the outlet-dehumidifier to the humidifier-inlet. The main advantages of this air-recycling system are a 20% reduction or more of the volume of the packed-column humidifier and higher stability in the operation mode of the plant. In 1970, Grune introduced the multiple effect-humidity (MEH) process, which he had been investigating since early 1960s. In reality, the term "multiple effect" used there did not refer to the number of constructed stages, but to the ratio of heat input to heat utilized for distillate production (GOR > 1). The University of Arizona, based on a pilot plant work performed from 1956 to 1963, initiated construction of an experimental pilot plant working on the principle of solar energy MEH. Further work was initiated in 1964 by the University of Arizona in cooperation with the University of Sonora (Mexico) whereby a larger pilot-scale solar desalting plant at Puerto Penasco, Sonora, Mexico, were constructed. Kheder performed a techno-economic investigation of an air HD desalination process. The results showed that 76% of the energy consumed in the humidifier was recovered by condensation. Their cost calculation showed that HD process has a significant potential as an alternative for small capacity desalination plants below 10 m³/d. During the period 1990 to 1996, Farid and coworkers had built three MEH desalination units in Iraq (Basra), Jordan and Malaysia. The unit constructed in Iraq was operated with forced air circulation and produced 12 L/m²d; while the unit constructed in Jordan was operated with both forced and natural draft air circulation. Based on the experience of operating these units, a third unit operated with natural draft air circulation was constructed in Malaysia. These units were built in order to develop a computer simulation program, which could be used to predict the performance of the HD units operating on natural or forced draft air circulation. The University of Munich and the Bavarian Center of Applied Energy Research installed and tested a MEH natural-convection unit in the Canary Islands in Spain during the period 1992-1997. The performance of the unit was improved over the years and an average daily production of 100 L out of 8.5m of collector area (11.8 L/m²d) was obtained by the system without thermal storage. 2Müller-Holst studied and installed a MEH unit without thermal storage in the island of Fuerteventura with a GOR ranging between 3 and 4.5.
But this unit did not reach a GOR of 8 obtained in the laboratory at ZAE Bayern at steady-state conditions. In a related study, Ulber investigated and installed in 1997 in Sfax (Tunisia) a unit with a conventional heat storage tank (2 m³) and heat exchange between the collector circuit (38 m²) and the distillation circuit. This enabled continuous (24 h/d) distillate production. In 1991, Graef studied a desalination process based on a solar multiple condensation-evaporation cycle (SME). Two types of desalination units SME 3.6 (50 L/d) and SME 200 had been in operation in Sfax (Tunisia) since 1991 Experimental study on these units performed by Ben Bacha had deliberated a condensate production of 4 L/m²d with a collector efficiency of 46% (theoretical production: 14. longitudinal fins was used in one study [59] , while a stack of plates with copper tubes mounted on them in another study ([60] & [61] ) used a horizontal falling film-type condenser. Direct contact heat exchangers were also used as a condenser in some other studies [62] [63] ). In a pilot plant built in Malaysia, the dehumidifier was made of a long copper galvanized steel tube (3 m length, 170 mm diameter) with 10 longitudinal fins of 50 mm height on the outer tube surface and 9 fins on the inner side. In another location, they used a simplified stack of flat condenser made of 2 x 1 m2 galvanized steel plates with long copper tubes mounted on each side of the plate to provide a large surface area. The condenser size was made large, particularly to overcome the small heat transfer coefficients both on the air-and water-sides due to relatively low air velocity, as well as low water flow rates.In another design, the dehumidifier was made of 27 m long copper pipe having a 10 mm OD, mechanically bent to form a 4 m long helical coil fixed in the PVC pipe. The preheated feed water was further heated in a flat plate collector. The hot water leaving the collector was uniformly distributed over a wooden shaving packing in a 2 m long humidifier. It is important to note that the condenser or dehumidifier was made of hard PVC pipes connected to form a loop with the blower fixed at the bottom. The condenser was made of a copper pipe mechanically bent to form a helical coil fixed in the PVC pipe.Two types of condensers were reported in another study by [60] . These were constructed from galvanized steel plates for both the bench and pilot units. In the pilot unit, a copper tube having 11 mm OD and 18 m long was welded to the galvanized plate in a helical shape. The tube outside diameter and length in the bench unit were 8 mm and 3 m, respectively. Either one or two condensers, connected in series, were fixed vertically in one of the ducts for both the units. In one unit, the condenser was simply a 3 m long cylinder having a diameter of 170 mm and made of galvanized steel plates. Ten longitudinal fins were soldered to the outer surface of the cylinder and nine similar were soldered to the inner surface. The height of inside and outside fins was 50 mm. The thickness of the plate that was used to make the cylinder and the fins was 1.0 mm. A copper tube having 9.5 mm inside diameter was soldered to the surface of the cylinder. The condenser was fixed vertically in the 316 mm diameter PVC pipe which is connected to the humidifier section by two short horizontal pipes. Bourouni et al. [61] used a condenser made of polypropylene which was designed to work at low temperatures (70-90°C) for a HDH system. It is similar to a horizontal falling film-type condenser. At the top of the dehumidifier, the hot humid air is forced down where the distilled water is recovered. It is important to note that heat recovery in an HDH system requires a larger heat transfer area for improving the overall system performance. For this reason, 2000 m of tubes are used in the evaporator, while 3000 m of tubes in the condenser. The system Orfi et al. [52] used had two solar heaters, one for heating water and the other for heating air. The condenser, that uses seawater for cooling, consists of a chamber with a rectangular cross section. It contains two rows of long cylinders made of copper in which the feed water flows. Longitudinal fins were soldered to the outer surface of the cylinders. The condenser is characterized by heat-transfer surface area of 1.5 m2 having 28 m as a total length of the coil. Packed bed direct contact heat exchangers were used in a few researchers ( [52] , [64] & [65] ), because the film condensation heat transfer is tremendously degraded in the presence of non-condensable gas. An additional shell and tube heat exchanger is used to cool the desalinated water from which a portion is re-circulated and sprayed in the condenser.Threlkeld [66] explains the governing equations for the dehumidifier in differential form. Also, design correlations for both friction factor and heat transfer coefficients that can be used for dehumidifiers are summarized by Pacheco-Vega et al. [67] . air side heat transfer coefficient is based on log-mean temperature difference for the dry surface whereas under the condensing conditions, the moist air enthalpy difference is used as a driving potential.Pacheco-Vega et al. [67] used neural network techniques and the experimental data collated by McQuiston, to create a trained network that predicted the exchanger's heat rate directly. Remarkably accurate results were obtained as compared with the method of using correlations of heat and mass transfer coefficient and Colburn j factors. They focused on the exchanger heat rate since it is the value ultimately desired by users. A significant improvement in the accuracy of predictions compared to the conventional jfactor approach was demonstrated, e.g., 56.9% less error for drop wise condensation and 58.6 % less error for film wise condensation have been reported 
IV. CLASSIFICATION OF DEHUMIDIFIER

V.
TYPES OF DEHUMIDIFIER There are following type of Dehumidifier(a).Air cooled (b)Water cooled (c).Evaporative type dehumidifier 5.1.1 AIR COOLED: -In this type of dehumidifier heat is removed by air using either natural or forced circulation. The dehumidifier is made up of steel, copper or aluminum tubing provided with fins to improve airside heat transfer. The refrigerant flows inside the tubes and the air outside. They are used for small capacity machines, such as refrigerators and small water and small water coolers, which use vertical wire and tube or plate and tube construction with natural circulation. These are seldom made in sizes over 5TR because of high head pressure, excessive power consumption and objectionable fan noise. 5.1.2 Water-cooled: -In this type, the arrangement can either be namely, shell and tube, shell and coil or double tube. 52.1 Shell and tube: -in this the water flowing through passes inside the tube and the refrigerant condensing in the shell is most commonly used condenser. This type of dehumidifier also serves the purpose of a receiver, specially for pumping down the refrigerant, because there is enough in the shell and the bottom part serves the purpose of a sub-cooler as the condensed as the condensing liquid comes in contact with the entering water at a lower temperature. 5.2.2 Shell and coil: -it consists of an electrically welded closed shell containing a water coil sometimes of finned tubing. 5.2.3 Double tube: -the refrigerant condenses in the outer tube and the water flows through the inner tube in opposite direction. Water cooled condensers are invariably used in conjunction with cooling towers, spray ponds etc. heated water from the condenser is led to the cooling tower where it is cooled by self-evaporation into the stream of air. After cooling, the water is pumped back to the condenser. refrigerant charge due to longer length of the refrigerant piping. But in case of ammonia systems this is immaterial since the refrigerant is quite cheap.
VI. ENERGY AND MASS BALANCES EQUATIONS
Energy and mass balances are applied to a segment of height Δy as shown in Fig   Fig.2 : An element of the dehumidifier
The production of distilled water is given by the following balance equation
Dehumidifier effectiveness η = − −
VII. THE GOVERNING EQUATIONS OF THE DEHUMIDIFICATION PROCESS
The following equations were derived to describe the heat and mass balances in the dehumidifier 
VIII. CONCLUSION
It is important to note that to withstand corrosive nature of seawater; stainless steel is used for frames, collecting plates, while the fins are made of aluminum. In addition, special attention was exercised to avoid leakage of distillate water. The condenser size was made large, particularly to overcome the small heat transfer coefficients both on the air-and water-sides due to relatively low air velocity, as well as low water flow rates. 
